Molecular cloning of a cyclic GMP-stimulated cyclic nucleotide phosphodiesterase cDNA. Identification and distribution of isozyme variants.
We have cloned a 4.2-kilobase pair (kb) cDNA that encodes the cyclic GMP-stimulated phosphodiesterase (cGS PDE) from a bovine adrenal cortex library. The 921-residue polypeptide deduced from the cDNA nucleotide sequence is nearly identical with the complete amino acid sequence of the cGS PDE purified from a soluble bovine heart extract. Moreover, PPD-S49 cells transfected with the cGS PDE cDNA express a soluble cAMP hydrolytic activity that is enhanced by cGMP. Total RNA isolated from several bovine tissues were screened for cGS PDE transcript by Northern blot analysis. The cGS PDE cDNA appears to hybridize to a single 4.5-4.6-kb mRNA species. Although the cGS PDE mRNA is most abundant in the adrenal cortex, it is also concentrated in the adrenal medulla and heart and in anatomically distinct regions of the brain and kidney. A mRNA species encoding a putative variant cGS PDE isoform was detected by RNase protection. Total RNA isolated from adrenal cortex, adrenal medulla, liver, kidney, trachea, lung, spleen, and T-lymphocytes completely protected a 452-base riboprobe encoding 100 residues of the adrenal cortex cGS PDE amino terminus. In contrast, RNAs isolated from brain (cerebral cortex, hippocampus, and basal ganglia) protected only 268 bases of this riboprobe. The RNase protection pattern of this same probe using heart RNA showed major bands at both 268 and 452 bases, suggesting that two different cGS PDE mRNA species are expressed. These results indicate that the cGS PDE is widely expressed in a variety of tissues. Moreover, these studies suggest that at least one different cGS PDE isoform having a structurally distinct amino-terminal domain is expressed in brain and heart.